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1. Current literature highlights
1.1 Inhibitors of human rhinovirus 3C protease
The human rhinoviruses (HRVs) are members of the
picornavirus family and are the single most causative
agent of the common cold. Over 100 serotypes of the
virus exist, so immunisation is an impractical approach
to prevent the infection. Rhinoviruses contain a
positive-sense strand of RNA that is translated to a large
polyprotein in infected cells. This polyprotein is cleaved
by viral proteases to yield mature viral enzymes and
structural proteins. The 3C protease (3CP) does the
majority of the proteolytic processing. Inhibition of this
viral protease by a small molecule agent should stop
viral replication and thus control the extent of infection.
Small molecule inhibitors, such as isatins and
homophthalimides, are known in the literature but these
all suffer from problems such as cellular toxicity and
have only modest antiviral activity. Low molecular
weight non-peptidic HRV 3CP inhibitors have been
synthesised (Structure-based design of a parallel
synthetic array directed toward the discovery of
irreversible inhibitors of human rhinovirus 3C protease,
[1]).
Structure based design was used to highlight a set of
carboxylic acids which were able to dock well into a
model of the target protein. A small library of
compounds were synthesised and library compounds
were screened and chosen as hits based on their rate of
inactivation of the HRV-14 3CP serotype. One of the
most potent compounds found was (i) which possessed
a Kobs against HRV-14 of 19,700 M
-1s-1. The use of
parallel synthesis guided with information from target













1.2 Sodium channel blockers
It is known that several classes if guanidines act as ion-
channel blockers, including NMDA-activated cation
channel and Type II neuronal sodium channel blockers.
Voltage-dependent sodium channel blockers are of
clinical importance due to their use as local anesthetics,
antiarrhythmic agents and anticonvulsants, and they are
also of potential interest as treatments for stroke and
other neurological disorders. The solution-phase parallel
synthesis of a small library of acylguanidine derivatives
and their evaluation as inhibitors of Type II neuronal
sodium channels has been described (Solution-phase,
parallel synthesis and pharmacological evaluation of
acylguanidine derivatives as potential sodium channel
blockers, [2]).
A library of 200 single compounds was synthesised and
the compounds were screened for their ability to block
sodium channels in a functional assay using a Chinese
hamster ovary (CHO) cell line expressing either the
mammalian type IIA neuronal (CNaIIA) or the human
cardiac (hH1) sodium channels. The assay measures the
percent inhibition of [14C]guanidinium flux through
veratridine-stimulated, tetradotoxin-sensitive sodium
channels. One of the most potent compounds isolated
was (ii) which possessed 75% inhibition @ 20 mg/kg).
This work has provided a number of acylguanidines
exhibiting good activities in different animal models for
neuroprotection and could provide the basis for further





2. A summary of the papers in this month’s issue.
2.1 Solid-phase synthesis
Series of diverse polymer-bound ß-ketoesters have been
prepared using a transesterification reaction and applied
to the preparation of an array of oxazoles [3].
The use of extremely low solvent volumes results in
improved yields for Diels-Alder and Heck reactions on
solid-phase [4].
A novel solid-phase acylation procedure using
trichloroacetonitrile and triphenylphosphine for the in
situ generation of acyl chlorides has been described [5].
An efficient method for the solid-phase synthesis of 3-
alkylamino-1,2,4-oxadiazoles using immobilised N-
acyl-1H-benzotriazole-1-carboximidamides has been
developed [6].
The first report of thiazolium salt-promoted Michael
addition of aldehydes to chalcones on solid-phase has
been reported [7].
The development of the solid-phase version of the
modified Madelung indole synthesis has been described
[8].
A versatile method for the solid-phase synthesis of
differentially substituted quinazolin-4(3H)-ones has
been developed using immobilised arylguanidines [9].
2,7-Dihydroxyhexahydropyrrolizine-1-carboxylic acid
derivatives have been prepare on solid-phase support by
intermolecular 1,3-dipolar cycloadditions [10].
A straightforward solid-phase synthesis of families of
asymmetrically disubstituted furazano[3,4-b]pyrazines
by nucleophilic substitution and the comparison with
the corresponding solution-phase reaction has been
described [11].
A new solid-phase method for the synthesis of
derivatives of the philanthotoxins has been reported
[12].
Efficient reaction conditions have been developed for
the synthesis of large C-terminal peptide aldehydes
through nucleophilic displacement on solid support
[13].
Nucleopeptides with no restriction in the amino acid
composition have been synthesised using stepwise
solid-phase methodology [14].
An efficient synthesis of ? 5-2-oxopiperazines in both
solution and on solid-phase has been established via an
Ugi four-component condensation followed by N-
acyliminum ion cyclisation [15].
The synthesis of structurally diverse peptidyl a-keto
heterocycles via a solid-phase approach has been
described [16].
The incorporation of 2,2,2-trifluoroethanol into
substrates for the REM resin synthesis of tertiary
amines allows a one-pot elimination/transesterification
process to be undertaken [17].
Fourteen possible ß-D-xylopyranosidic compounds
have been prepared on solid-phase in order to test for
antiproliferative effects [18].
Vinlysulphonylmethyl resin has been used in the solid-
phase Pictet-Spengler synthesis of terahydro-ß-
carbolines [19].
Microwave irradiation has been found to assist the
solid-phase synthesis of 2,6,9-trisubstituted purines
[20].
2.2 Solution-phase synthesis
A new soluble polymer containing a Wang-type linker
has been described and used for radical additions of
xanthates onto olefins [21].
Novel three-component domino processes to oxa-
bridged polyheterocycles and pyrrolopyridines where
structural diversity is derived from the work-up
procedure have been reported [22].
A new aromatic annulation reaction based on sequential
Horner-Emmons and Claisen condensation reactions has
been developed and offers potential for multiple parallel
synthesis [23].
2.3 Fluorous synthesis
Fluorous-tethered amine bases that can promote
reactions, remove acidic by-products and scavenge
electrophiles have been synthesised for use in parallel
synthesis [24].
2.4 Solid-supported reagents
A new type of polymer-anchored chiral amino-
oxazolinyl ligand as catalyst for enantioselective
addition of diethylzinc to aldehydes is reported [25].
The amaryllidaceae alkaloid (+)-plicamine has been
synthesised using solid-supported reagents and
scavengers [26].
A robust method for the ‘catch, cyclise and release’
preparation of 3-thioalkyl-1,2,4-triazoles mediated by
the polymer-bound base, P-BEMP, has been described
[27].
Microwave-assisted acylation of a solid-supported
pyrimidine linker with various acyl chlorides gave
intermediates suitable for selective acylation of amines
under microwave irradiation [28].
A convenient synthesis of indoles from ethynylanilines
has been achieved using a polymer-supported fluoride
[29].
2.5 Symposium in Print
An entire issue of Bioorganic & Medicinal Chemistry
Letters has been devoted to a Symposium-in-Print on
the topic of ‘Polymer Supported Catalysts and Reagents
in Synthetic Organic Chemistry’. The papers in this
issue cover polystyrene-bound sulphoxides for Swern
oxidations [30], polymer-supported ferrocenyl
oxazolines for enantioselective phenyl transfer to
aldehydes [31], a recyclable solid-phase acylating
reagent [32], chemically robust polymer-supported
chiral catalysts for reactions of aldehydes with
dialkylzincs [33], conversion of Wang resin linked
amines to amides using acyl benzotriazoles [34],
polymer-supported [1,3,2]oxaphospholidine for
conversion of isothiocyanates to isocyanides [35], a new
polymer-supported reagent for amine protection [36],
functionalised bis(oxazoline) used as a chiral monomer
in polymerisation reactions [37], asymmetric
hydroformylation with polystyrene-supported (R,S)-
BINAPHOS-Rh(I) complexes [38], solid-phase C-C and
C-O bond formation using p-arene-chromium linkers
[39], polymer-assisted Horner-Emmons olefination
reactions[40], heterogeneous C-C coupling and
polymerisation catalysts prepared by ring-opening
metathesis polymerisation [41], polymer-supported
catalysts for enantioselective hydrogenation and
hydrogen transfer reactions [42], polymer-bound 1-aryl-
3-alkyltriazenes as modular ligands for catalysis [43],
polymer supported benzyllithium reagents [44], a
review of immobilised oxazoline-containing ligands in
asymmetric catalysis [45], polymer-supported reagents
for methylphosphorylation and phosphorylation of
carbohydrates [46], rational design of polymeric
catalysts and the impact of polymer support on the
catalytic asymmetric reactions [47], a solid-supported
phosphine-free ruthenium alkylidene for olefin
metathesis [48], a new ultraporous polymer as a support
for organic synthesis [49], and finally, a concise route to
triazolobenzodiazepine derivatives via a one pot alkyne-
azide cycloaddition [50].
2.6 Novel resins, linkers and techniques
Polystyrene-supported benzyl selenide has been
prepared and treated with LDA to produce a selenium-
stabilised carbanion. Reaction with alkyl halides and
epoxides and selenoxide syn-elimination gives olefins
and allylic alcohols respectively [51].
The synthesis of two silyl chlorides starting from
Merrifield resin have been used for the attachment of
alcohols to the solid phase [52].
4-Pentenoic and 5-hexenoic acids have been prepared
on polystyrene resin and used as cleavable linkers [53].
A series of soluble and insoluble polymer-support
versions of the oxidising reagent o-iodosobenzoic acid
(IBX) have been prepared and evaluated for their
efficiency [54].
A catechol pendant polystyrene polymer prepared from
Merrifield resin and used to capture boronic acid
compounds has been prepared [55].
A new polymer for synthesis and enzymatic assays has
been prepared that undergoes expansion following
cleavage of silyl cross-linkers [56].
2.7 Library applications
A solid-phase combinatorial method for the fast and
effective synthesis of a library based on the known
fluorescent dye, DapoxylTM, has been reported [57].
From the 140 compounds prepared, three new
fluorescent dyes with novel properties were discovered.
A solid-phase method for the synthesis of the 2-
cyanopyrrolidide dipeptidyl peptidase I inhibitor, NVP-
DPP728 and analogues has been described [58].
An efficient procedure for the solid-phase synthesis of
hydroxyethylamine-based aspartyl protease inhibitors
has been described [59].
Biological evaluation of a library of 96 analogues and
synthetic intermediates of the naphthyridinomycin-type
antitumour antibiotic Dnacin has revealed several low-
micromolar inhibitors of dual specificity phosphatases
[60].
A series of potent N-(aralkyl-, arylcycloalkyl-, and
heteroaryl-acyl)-4-biphenylalanine VLA-4 antagonists
was prepared by rapid parallel solid-phase chemistry
[61].
Three combinatorial libraries of isoxazoles have been
prepared on solid-phase support and have been
evaluated as antithrombotic agents [62].
A library of multimilligram amounts of
phosphodiesterase 5 inhibitors based upon the xanthine
scaffold have been synthesised using a solid-phase route
[63].
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